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1009-79 Electron Microscopic and Immunological Evidence of 
Nanobacterial-Uke Structures in Calcified Carotid 
Arteries, Aortic Aneuryams, and Cardiac Valves 
Todd E. Rasmussen, Brenda L. Kirkland, Jon Chadesworth, George Rodgers, Sandra R. 
Severson, Jeri Rodgers, Robert L. Folk, Viroinia M, Miller, Mayo Clinic and Foundation, 
Rochester, Minnesota, University of Texas, Austin, Texas. 
Background: Definitive mechanisms causing vascular calcification are unknown. Exper- 
iments were designed to evaluate explanted calcified human vascular tissue for the pres- 
ence of nanometer-scale objects hypothesized to be a type of bacteria associated with 
calcified geological specimens and human kidney stones (Folk RL, J Sed Petrology 
63:990-999, 1993; Kajander EO, et al., PNAS 95:8274-8279,1998). 
Methods: Sections (5 microns) were cut through calcified human carotid plaques (n=2), 
aortic aneurysms (n=7) and cardiac valves (n=2) collected from patients during surgery. 
Adjacent sections of all tissues stained for calcium phosphate and a commercially avail- 
able antibody directed toward nanobacteria were examined by light microscopy; another 
section was scanned by electron microscopy. 
Results: Heterogeneously distributed, positive staining for calcium phosphate was iden- 
tified in all sections of diseased tissue. Positive immunological staining for nanobacteria 
was also heterogeneously distributed both in areas showing positive and negative stain- 
ing for calcium phosphate. Electron microscopic analysis of areas showing positive 
immunostaining revealed spheres ranging in size from 30-150nm frequently forming 
chains. Using High Energy Dispersive Spectroscopy, some spheres show no pattern; 
some show only a pattern of calcium and others show calcium and phosphorus. On a 
mitral valve, there were discrete colonies of finger-growths consisting of spheres of 100- 
150nm ranging up to finger-like rods 500nm long length similar to "nanobes" cultured 
from Australian sandstone (Uwins P JR et al., Am. Mineralogist 83:1541, 1998). 
Conclusions: These immunohistochemical and anatomical characteristics provide evi- 
dence of nanometer-scale structures in calcified human cardiovascular tissue. These 
structures are similar to 
nan(n)obacteria described and isolated from human kidney stones and geological speci- 
mens. These observations fulfill one criteria for Koch's postulate to suggest that a calcify- 
ing "nanobe" could participate in calcification of vascular tissue. 
1009-80 Marked Alterations in Endothelial Proliferation and 
Apoptosis Follow the Induction of Hind-limb Ischemia 
in Rabbits 
Qunshene Dai. Doris A. Taylor, Brian H. Annex, Duke University Medical Center, 
Durham, North Carolina. 
BACKGROUND: Hind-limb ischemia is known to be a potent stimulus for angiogenesis. 
However, prior work from our group has demonstrated that capillary density does not 
change in peripheral skeletal muscle after the creation of hind-limb ischemia; despite 
marked changes in muscle protein levels of known angiogenic growth factors. We investi- 
gated the extent o which alterations in proliferation and apoptosis occur in these same mus- 
cles. METHODS: In total, 19 New Zealand White rabbits underwent femoral artery ligation 
and excision and the ischemic and the controlateral (control) tibialis anterior (TA) hindlimb 
muscles were harvested after 1(n=7), 5(n=7), 21 (n=5) days. We used terminal decxynucle- 
otidyl transferese meditaded dUTP nick end labeling (TUNEL), immunohistochemistry for 
the proliferating cell nuclear antigen (PCNA), and double staining techniques to identify the 
frequency and type of apoptotic cells. RESULTS: The number of TUNEL-positive nuclei was 
greater in ischemic muscle than in control muscle at 1 day (1.83%±0.70 vs. 1.03%±0.20), 5
day (2.13%±0.50 vs. 1.21%i-0.42) and the difference was statistically different (3.42%±0.80 
vs. 0.96%±0.40 P<0.01) at 21 days. The percent of PCNA-posifive cells in the ischemic and 
control TA muscles were similar after 1 and 5 days. However, PCNA-posifive cells were 
markedly reduced in ischemic muscle (0.18%±0.20 vs. 1.35%±0.30 P<0.05) at 21 days. 
Double staining with a Tie2 (endothelial cell specific antibody) confirmed that the changes 
were found predominantly in capillary endothelium. CONCLUSIONS: These findings dem- 
onstrate that changes both in proliferation and apoptosis contribute to the long term vascular 
density changes seen in peripheral skeletal muscle following the induction of hind-limb 
ischemia. Modulating apoptosis in ischemic skeletal muscle may present a potential thera- 
peutic target in peripheral arterial disease. 
1009-81 Differentiation and Function of Human Endothelial 
Progenitor Cells Are Enhanced by Hypoxia: 
Implications for Cell Transplantation-Mediated 
Therapeutic Neovascularization 
Tovoaki Murehara, Takako Akita, Hisao Ikeda, Ken-ichire Sasaki, Toshifumi Shimada, 
Kimiyasu Egami, Tsutomu Imaizumi, Kurume University Kurume, Japan. 
A subset of human peripheral blood mononuclear cells (PB-MNCs) differentiate into 
endothelial progenitor cells (EPCs) which participate in postnatal neovascularization. 
Although tissue ischemia mobilizes EPCs from bone marrow (BM), the effects of hypoxia 
on differentiation and function of EPCs are little known. We therefore examined whether 
hypoxia would modulate the differentiation and function of EPCs derived from human 
~bB-MNCs. A subset of PB-MNCs gave rise to EPCs under either normoxic or hypoxic 
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conditions, and hypoxia much enhanced the differentiation of EPCs. PB-MNCs and 
EPCs released VEGF and EPCs expressed CD31 and KDR (VEGFR-2), which were 
also enhanced by hypoxia. Both the neutralizing anti-VEGF mAb and the KDR tyrosine 
kinase inhibitor SU1498 suppressed PB-MNC differentiation into EPCs in a dose-depen- 
dent manner. Migration of EPCs in response to rhVEGF (10 ng/mL) was enhanced when 
EPCs were conditioned under hypoxia. Finally, neovascularization was enhanced by 
hypoxia-conditioned EPCs more than by normoxia-conditioned EPCs after being trans- 
planted into the ischemic hindlimb of immunodeficient nude rats. In conclusion, hypoxia 
per se directly stimulated differentiation of PB-MNCs into EPCs and enhanced the angio- 
genic properties of EPCs. Hypoxia-mediated increases in VEGF release and KDR 
expression on EPCs seemed to play important roles in these processes. Moreover, 
hypoxic conditioning of EPCs prior to in vivo transplantation may be a useful means to 
enhance therapeutic neovascularization. 
1009-82 Endothelial Function, Adhesion Molecules, and 
Inflammatory Status in Asymptomatic and Symptomatic 
Peripheral Arterial Disease 
Gregorio Breveffi, Antonio Silvestr0, Tiziana de Cristofare, Roberta Annecchini, Roxana 
Bucur, AnnaMaria Di Donato, Gabriella Oliva, Francasco Scopacasa, University Federico 
II, Naples, Italy. 
Background. Patients with intermittent claudication present systemic endothelial dys- 
function and increased inflammatory status that may be responsible for their high cardio- 
vascular risk. Also asymptomatic peripheral arterial disease is associate~ with increased 
cardiovascular morbidity and mortality, however no study assessed endothelial function 
and inflammatory profile in these patients. We measured endothelial function in form of 
flow-mediatod dilation (FMD), and plasma levels of soluble intercellular adhesion mole- 
cule-1 (slCAM-1), soluble vascular cell adhesion molecule-1 (sVCAM-1) and interleukin. 
6 (IL-6) in 19 asymptomatic and 19 symptomatic patients. 
Methods. FMD was measured in the brachial artery during reactive hyperemia using 
high resolution ultrasound (7.5 MHz). Plasma levels of slCAM-1, sVCAM-1 and IL-6 were 
measured by ELISA. Each subject of the symptomatic group was match&d to an asymp° 
tomatic patient for age, sex, risk factors and presence of coronary artery disease. How- 
ever, symptomatic group had a lower ankle/brachial index than asymptomatic group 
(0.66_+0.02 vs 0.79~0.05, p<0.Ol). Control group consisted of 15 sex- and age- matched 
subjects. Results were compared by analysis of variance. 
Results. In asymptomatic patients, FMD was 9.2_+0.7 %, lower than in controls (12.0-+0.8 
%, p<0.05), and higher than in symptomatic patients (6.5_+0.7 %, p<0.05). A similar trend 
was observed for sICAM-1 plasma levels which were 206_+11 ng/mL in controls, 234+12 
ng/mL in asymptomatic patients, and 255-+15 ng/mL in symptomatic pa~ents. However, 
only the difference between symptomatic patients and controls was statistically signifi- 
cant (p<0.05). For sVCAM-1, no difference between groups was observed. Plasma lev- 
els of IL-6 were 2.6-+0.4 pg/mL in controls, 2.4-+0.4 pg/mL in asymptomatic patients and 
3.7_+0.3 pg/mL in symptomatic patients. Only difference between asymptomatic and 
symptomatic patients was significant (p<0.O5). 
Conclusion. This study indicates that the more severe the peripheral arterial disease, 
the greater the endothelial dysfunction and the inflammatory status. Therefore, it may 
help to explain the increasingly poor prognosis with increasing PAD severity. 
1009-83 Accuracy of Quantifying Laminar Flow Stroke Volume 
Simultaneously in Multiple Vessels Using a 3-D Digital 
Color Doppler Method: An In Vitro Model Study 
Xiaokui Li, Muhammad Ashraf, Ghada O.M. EI-Sedty, Xiang-Ning Li, Rosemarv A. Rusk, 
David J. Sahn, Oregon Health & Science University Portland, Oregon, ATL Ultrasound, 
Bethel/, Washington. 
Background: Quantification of laminar flow stroke volume is important not only for evaluat- 
ing cardiac function, but also for evaluating blood supply in branching vascular beds. Meth- 
ods: We developed a model with 3 floppy rubber tubes of different sizes (1.5, 1.8, 2.5 cm in 
diameter) running generally parallel to each other and connected to a pulsatile pump, Total 
flow volume through for all three combined was obtained by an ultrasonic flow meter on the 
inlet tube providing flows to all 3 "vessels". Three-D data were acquired by a multiplane 
TEE probe over 180 ° rotation (4 ° increment) to cover all 3 tubes with the echo beam paral- 
lel to the flow direction, Nine stroke volumes (15ml-60ml/beet) were studied. Scanline 3D 
data were transferred to an NT workstation and reconstructed using custom software. Flow 
areas and digital velocity distributions were determined by the computer frame by frame (6- 
10 frames) and integrated to yield total flow volume/beat for each tube. Results: Excellent 
correlations were found between 3D and flow meter derived flow volume/beat for the 3 
tubes combined (r = 0.98, y = 1.23x-1.41, SEE= 2.16ml, mean difference = 6.6±3.74ml). 
Conclusions: Our new method should be accurate with a single 3D acquisition for recon- 
struction and computation of flow volume/beat in muifiple vessel systems such as the 
carotid or femoral bifurcations which have paraltel branches. 
